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[2]
GSM 04.22: "Digital cellular telecommunications system (Phase 2+); Radio Link Protocol (RLP) for data and telematic services on the Mobile Station ‑ Base Station System (MS ‑ BSS) interface and the Base Station System ‑ Mobile‑services Switching Centre (BSS ‑ MSC) interface".

[3]
3GPP TS 05.01: "Digital cellular telecommunications system (Phase 2); Physical layer on the radio path; General description".

[4]
3GPP TS 05.02: "Digital cellular telecommunications system (Phase 2); Multiplexing and multiple access on the radio path".

[5]
3GPP TS 05.03: "Digital cellular telecommunications system (Phase 2); Channel coding".

[6]
3GPP TS 05.04: "Digital cellular telecommunications system (Phase 2); Modulation".

[7]
3GPP TS 05.05: "Digital cellular telecommunications system (Phase 2); Radio transmission and reception".

[8]
3GPP TS 05.08: "Digital cellular telecommunications system (Phase 2); Radio subsystem link control".

[9]
3GPP TS 05.10: "Digital cellular telecommunications system (Phase 2); Radio subsystem synchronization".

[10]
3GPP TS 08.20: "Digital cellular telecommunications system (Phase 2); Rate adaption on the Base Station System ‑ Mobile‑services Switching Centre (BSS ‑ MSC) interface".

[11]
ETSI EN 300 019‑1: "Equipment Engineering (EE); Environmental conditions and environmental tests for telecommunications equipment Part 1‑0: Classification of environmental conditions Introduction".

[12]
IEC 68-2: "Basic environmental testing procedures; Part 2: Tests".

[13]
IEC 721: "Classification of environmental conditions".

[14]
ETSI ETR 027: "Radio and Equipment Systems; methods of measurement for mobile radio equipment".

[15]
ETSI ETR 028: "Radio and Equipment Systems; Uncertainties in the measurement of mobile radio equipment characteristics".

[16]
ITU-R Rec. SM.329-7: "Spurious emissions"

[17]
 Void
[18]
3GPP TS 45.001: "Digital cellular telecommunications system (Phase 2+); Physical layer on the radio path; General description".

[19]
3GPP TS 45.002 : "Digital cellular telecommunications system (Phase 2+); Multiplexing and multiple access on the radio path".

[20]
3GPP TS 45.003: "Digital cellular telecommunications system (Phase 2+); Channel coding".

[21]
3GPP TS 45.004: "Digital cellular telecommunications system (Phase 2+); Modulation".

[22]
3GPP TS 45.005: "Digital cellular telecommunications system (Phase 2+); Radio transmission and reception".

[23]
3GPP TS 45.008: "Digital cellular telecommunications system (Phase 2+); Radio subsystem link control".

[24]
3GPP TS 45.010: "Digital cellular telecommunications system (Phase 2+); Radio subsystem synchronization".

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

8-PSK: modulation type as defined 3GPP TS 45.004  [21] clause 3.

Carrier Frequency: centre of the ARFCN under test.

GMSK: modulation type as defined by 3GPP TS 45.004 [21] clause 2.

GSM: unless otherwise specified, references to GSM include GSM 400, GSM 850, GSM 900, DCS1800, PCS 1900, MXM 850 and MXM 1900.

BSS: in the present document, the term BSS (or base station subsystem) applies to both a BTS and integrated BSS. If a separate BSC is required to perform tests on a BTS, the BSC may be regarded as test equipment and the environmental conditions of the BSC need not be controlled.

pico-BTS: as defined in 3GPP TS 45.005 [22]). In the present document, this also includes a BSS which incorporates a pico‑BTS.

micro‑BTS: as defined in GSM 05.05 [7] and 3GPP TS 45.005 [22]). In the present document, this also includes a BSS which incorporates a micro‑BTS.

MXM: mixed Mode system. Mixed-mode is defined as a network that deploys both 30 kHz RF carriers and 200 kHz RF carriers in geographic regions where the Federal Communications Commission (FCC) or similar regulations are applied. In the present document MXM 850 and MXM 1900 are defined.

normal BTS: any BTS or BSS as defined by 3GPP TS 45.005 [22] which is not a micro‑BTS or Pico-BTS.

BSSTE: base Station System Test Equipment; see annex B.

manufacturer: in the present document, a reference to a manufacturer shall also apply to an agent of the manufacturer.

P‑GSM: primary GSM 900 band.

E‑GSM: extended GSM 900 band (includes P‑GSM band).

R‑GSM: Railways GSM 900 band (includes P‑GSM band and E‑GSM band).

GSM 400: unless otherwise specified, references to GSM 400 include GSM 450 and GSM 480 band.

Relevant TX band (or relevant transmit band): transmit band defined in subclause 3.3.1 for the frequency band of BTS declared by the manufacturer.

Relevant RX band (or relevant receive band): receive band defined in subclause 3.3.1 for the frequency band of BTS declared by the manufacturer.

Operating band: transmit and receive operating bands together comprise the frequency band supported by the BSS; (see subclause 4.2).

Circuit switched logical channels: all the standard GSM logical channels, including traffic channels (TCH), common control channels (RACH) and dedicated control channels (SDCCH, SACCH).

Packet switched logical channels: all the General Packet Radio Services (GPRS) packet data logical channels, including packet traffic channels (PDTCH and PACCH) and packet common control channels (PRACH).

GPRS: any subset of  the packet traffic channels PDTCH/CS-1 to CS-4  and related control channels.

EGPRS: any subset of  the packet traffic channels PDTCH/MCS-1 to MCS-9 and related control channels.

ECSD: any subset of  the E-TCH traffic channels and related control channels.

3.3.2
Channels and channel numbering

The channel numbers (ARFCN) for the carrier frequencies (RF channels) within the frequency bands defined above (as defined in 3GPP TS 45.005 [22]), are given in table 2. Fl(n) is the frequency of the centre of the RF channel n in the lower band (=RX) and Fu(n) the corresponding frequency in the upper band (=TX).

Table 2: Channel Numbering: Frequencies are in MHz

P‑GSM900
Fl(n)=890+0,2*n
1<=n<=124
Fu(n)=Fl(n)+45

E‑GSM900
Fl(n)=890+0,2*n

FI(n)=890+0,2*(n‑1 024)
0 <=n<=124

975<=n<=1023
Fu(n)=Fl(n)+45

R‑GSM900
Fl(n)=890+0,2*n

FI(n)=890+0,2*(n‑1 024)
0 <=n<=124

955<=n<=1023
Fu(n)=Fl(n)+45

DCS1800
Fl(n)=1 710,2+0,2*(n‑512)
512<=n<=885
Fu(n)=Fl(n)+95

PCS 1900 and

 MXM 1900
FI(n) = 1 850,2 + 0,2*(n-512)
512 £  n £  810
Fu(n) = FI(n) + 80

GSM 450
FI(n) = 450,6 + 0,2*(n-259)
259 £  n £  293
Fu(n) = FI(n) + 10

GSM 480
FI(n) = 479 + 0,2*(n-306)
306 £  n £  340
Fu(n) = FI(n) + 10

GSM 850 and MXM 850
Fl(n) = 824,2 + 0,2*(n-128)
128 ( n ( 251
Fu(n) = Fl(n) + 45

4.1
Output power and determination of power class

The manufacturer shall declare the rated maximum power per TRX for each supported modulation. For a micro or pico‑BTS, this shall be specified at the antenna connector. For a normal BTS, it shall be stated whether this is specified at the input to the combiner or at the antenna connector of the BSS.

For a micro‑BTS, the class of the micro‑BTS shall be determined from the declared maximum power, according to table 3. Where applicable, the manufacturer shall declare whether the BTS meets the requirements of a micro or pico-BTS.

For a BTS supporting 8-PSK, the manufacturer shall declare the maximum output power capability for GMSK and 8-PSK modulation. The TRX power class, the class of a micro-BTS or a pico-BTS is defined by the highest output power capability for either modulation.

Table 3: Micro and pico‑BTS Power Classes

TRX power class
GSM 900, GSM 850 and MXM 850 micro and pico‑BTS Maximum output power
DCS1800, PCS 1900 and MXM 1900 micro and pico‑BTS Maximum output power

M1
(>19)‑24 dBm
(>27)‑32 dBm

M2
(>14)‑19 dBm
(>22)‑27 dBm

M3
(>9)‑14 dBm
(>17)‑22 dBm

P1
(>13)‑20 dBm
(>16)‑23 dBm

NOTE:
For a normal BTS, the TRX power class can be determined from the manufacturers declared output power per TRX measured at the input to the combiner, according to the tables of TRX power classes in 3GPP TS 45.005 [22]. The test requirements for a normal BTS do not vary in this document  with TRX power classes. The definition of TRX power class only relates to the declared power per TRX and does not impose any requirement on the measured output power of the BTS.

4.3
Frequency hopping

The Manufacturer shall declare whether the BSS supports Slow Frequency Hopping (SFH) and if yes, which basic implementation or implementations is supported. If SFH is supported the BSS shall be able to switch to any frequency in its operating band on a time slot per time slot basis.

Two basic implementations of SFH are possible:

a)
baseband frequency hopping: frequency hopping is done by multiplexing the data of the logical channels to different TRXs according to the hopping scheme. The TRXs are fixed tuned to a dedicated ARFCN;

b)
synthesizer frequency hopping: frequency hopping is done by tuning the TRX on a timeslot per timeslot basis. The logical channels are dedicated to a hopping TRX.

The detailed description of the frequency hopping scheme is described in 3GPP TS 45.002  [19].

4.4
RF power control

RF power control functions ("dynamic power control") may optionally be implemented in GSM Base Station Systems according to 3GPP TS 45.008 [23] as an operator choice. If implemented, the BSS shall be able to hop between any defined power level on a time slot per time slot basis. The manufacturer shall declare how many static power steps and how many dynamic steps are supported by the BSS. The number of static power steps and the total number of power control steps may be different for GMSK and 8-PSK.

4.5
Downlink discontinuous transmission (DTX)

Downlink discontinuous transmission (DTX), as defined in the GSM 06‑series of specifications for full‑rate speech channels and in GSM 04.22  [2] and GSM 08.20 [10] for non‑transparent data, may optionally be implemented in the downlink BSS (transmitter) as an operator choice. All requirements in the present document, unless otherwise stated, apply whether downlink DTX is used or not.

6.1.5
Requirement reference

GSM 05.01 [3], GSM 05.02 (ETS 300 908) [4], GSM 05.03 (ETS 300 909) [5], GSM 05.05 (ETS 300 910) [7] 3GPP TS 45.001 [18], 3GPP TS 45.002 [19], 3GPP TS 45.003 [20] and 3GPP TS 45.005 [22].

6.2.2
Test case

All TRXs in the configuration shall be switched on transmitting full power in all time slots for at least 1 hour before starting the test.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be configured with the maximum number of TRXs with ARFCNs which shall be distributed over the entire declared bandwidth of operation for the BSS under test, and including B, M and T, and three tests shall be performed. These tests may either use a test apparatus which employs the same hopping sequence as the BSS, or a fixed frequency apparatus on the radio frequency channels B, M and T. If only Baseband SFH is supported or SFH is not supported, one test shall be performed for each of the radio frequency channels B, M and T, using different TRXs to the extent possible for the configuration. As a minimum, one time slot shall be tested on each TRX specified to be tested.

GMSK modulation

The transmitted GMSK modulated signal from the TRX under test shall be extracted in the BSSTE for a pseudo‑random known bit stream of encrypted bits into the TRX modulator (the BSSTE is defined in annex B.1). The pseudo‑random bit stream shall be any 148 bit sub‑sequence of the 511 bit pseudo‑random bit stream defined in recommendation CCITT Q.153 fascicle IV.4. This pseudo‑random bit stream may be generated by another pseudo‑random bit stream inserted before channel encoding in the TRX and shall generate at least 200 different bursts. The phase trajectory (phase versus time) for the useful part of the time slots (147 bits in the centre of the burst ‑ see 3GPP TS 45.004 [21] and 3GPP TS 45.010 [24] for further information) shall be extracted with a resolution of at least 2 samples per modulating bit. The RF receiver parts of the BSSTE shall not limit the measurement.

The theoretical phase trajectory from the known pseudo‑random bit stream shall be calculated in the BSSTE.

The phase difference trajectory shall be calculated as the difference between the measured and the theoretical phase trajectory. The mean frequency error across the burst shall then be calculated as the derivative of the regression line of the phase difference trajectory. The regression line shall be calculated using the Mean Square Error (MSE) method.

The phase error is then finally the difference between the phase difference trajectory and its linear regression line.

8-PSK modulation

The transmitted 8-PSK modulated signal from the TRX under test shall be extracted in the BSSTE for a pseudo‑random known bit stream of encrypted bits into the TRX modulator (the BSSTE is defined in annex B.1). The pseudo‑random bit stream shall be any bit sub‑sequence of the 32767-bit pseudo‑random bit stream defined in recommendation CCITT O.151 10/1997. 

The following steps 1) to 5) shall be performed according to 3GPP TS 45.005 [22] subclause 4.6.2 and annex G.

1)
The RMS EVM shall be measured and calculated over the useful part of the burst (excluding tail bits) for at least 200 bursts.

2)
The origin offset supression shall be measured and calculated.

3)
The frequency offset shall be measured and calculated.

4)
The peak EVM shall be measured and calculated. The peak EVM is the peak error deviation within a burst, measured at each symbol interval, averaged over at least 200 bursts. The bursts shall have a minimum distance in time of 7 idle timeslots between them. The peak EVM values are acquired during the useful part of the burst, excluding tail bits.

5)
The 95:th percentile EVM shall be measured and calculated. The 95:th percentile EVM is the point where 95% of the individual EVM, measured at each symbol interval, is below that point. That is, only 5% of the symbols are allowed to have an EVM exceeding the 95:th-percentile point. The EVM values are acquired during the useful part of the burst, excluding tail bits, over 200 bursts.

6.2.5
Requirement reference

 
[3GPP TS 45.004 [21], clause 2; 3GPP TS 45.005 [22], subclause 4.6; 3GPP TS 45.010 [24], subclause 5.1].

6.3.2
Test case

For a normal BTS, this measurement the power shall be measured at the input of the TX combiner or at the BSS antenna connector. For a micro‑BTS, the power shall be measured at the BSS antenna connector. The Manufacturer shall declare the maximum output power of the BSS for each supported modulation at the same reference point as the measurement is made. The TX combiner shall have the maximum number of TRXs connected to it so that the measurement can be used as a reference for the measurement of transmitted carrier power versus time in subclause 6.4.

NOTE:
The value of the output power measured at the antenna connector is generally more useful for cell planning, and may be required for regulatory purposes

All TRXs in the configuration shall be switched on transmitting full power in all time slots for at least 1 hour before starting the test.

The Manufacturer shall declare how many TRXs the BSS supports:

1 TRX:
The TRX shall be tested at B, M and T;

2 TRX:
The TRXs shall be each be tested at B, M and T;

3 TRX or more:
Three TRXs shall each be tested at B, M and T.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be configured with the number of TRXs and frequency allocation defined above and SFH enabled.

The BSS under test shall be set to transmit at least 3 adjacent time slots in a TDMA‑frame at the same power level. The power level shall then be measured on a time slot basis over the useful part of one of the active time slots and the average of the logarithmic value taken over at least 200 time slots. Only active bursts shall be included in the averaging process. Whether SFH is supported or not, the measurement shall be carried out on all of the 3 frequencies in turn.

For the definition of the useful part of the time slot see figure 2, and for further details 3GPP  TS 45.004 [21] and 3GPP  TS 45.010 [24]. For timing on a per time slot basis each time slot may contain 156.25 modulating bits, or 2 time slots may contain 157 and 6 time slots 156 modulating bits according to 3GPP  TS 45.010 [24].

The power shall be measured at each nominal power level as specified. As a minimum, one time slot shall be tested on each TRX. Any TRX which is a dedicated BCCH shall only be tested at highest static power step.

6.3.5
Requirement reference

3GPP  TS 45.005 [22] subclause 4.1.2.

6.4.2
Test case

The Manufacturer shall declare how many TRXs the BSS supports, and declare any TRXs which are a dedicated BCCH carrier:

1 TRX:
The BSS shall not be tested.

2 TRX:
One TRX shall be configured to support the BCCH and the other shall be tested. Tests shall be performed on B, M and T, and both TRXs shall be tested on at least one frequency.

3 TRX:
One TRX shall be configured to support the BCCH and the other two shall be tested at B, T and B, M. Tests shall be performed on B, M and T and both TRXs shall be tested on at least one frequency.

4 TRX or more:
One TRX shall be configured to support the BCCH and three TRXs tested, one on B, one on M and one on T.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be configured with the number of TRXs activated and frequency allocation defined above and SFH enabled. The TRX configured to support the BCCH shall not be tested.

If  the TRX under test supports 8-PSK modulation, the test shall be performed at both GMSK and 8-PSK modulation.

A single time slot in a TDMA‑frame shall be activated in all TRXs to be tested, all other time slots in the TDMA‑frame shall be at Pidle.

Power measurements are made with a detector bandwidth of at least 300 kHz at the BTS antenna connector, at each frequency tested. Timing is related to T0 which is the transition time from symbol 13 to symbol 14 of the midamble training sequence for each time slot. For timing on a per time slot basis each time slot may contain 156.25 modulating symbols, or 2 time slots may contain 157 and 6 time slots 156 modulating symbols according to 3GPP  TS 45.010 [24].Measurements shall be made at Pmax and Pmin. The time slots measured shall be displayed or stored for at least 100 complete cycles of the time slot power sequence for each measurement.

Pmax
= Power measured in subclause 6.3 (Highest Static Power Control Level).

Pmin
= the lowest static level measured in subclause 6.3.

Pidle
 Pmax ‑30 dB, or Pmin ‑ 30 dB.

As a minimum, one time slot shall be tested on each TRX under test which is not a dedicated BCCH.

6.4.5
Requirement reference

3GPP  TS 45.005 [22] subclause 4.5.1.

6.5.1.5
Requirement reference

3GPP  TS 45.005 [22] subclause 4.2.1.

6.5.2.5
Requirement reference

3GPP TS 45.005 [22] subclause 4.2.2.

6.6.1.2
Test Case

The BTS shall be configured with one TRX active at its maximum output power on all time slots. The test shall be performed at RF channels B, M and T. Slow frequency hopping shall be disabled.

NOTE:
It may be necessary to take steps to ensure that emissions from other transmitters which are not active do not influence the results. This may be achieved by, for example, equipping the BTS with only one TRX or by muting the outputs of the transmitters to a greater degree than otherwise required in GSM 05.05 (ETS 300 577) [7] or 3GPP TS 45.005 [22].

The transmitter antenna connector shall be connected to a spectrum analyser or selective voltmeter with the same characteristic impedance. Peak hold shall be enabled. The power shall be measured.

For frequencies with an offset of 1.8 MHz ( f < 6 MHz from the carrier frequency, and which fall within the relevant TX band:

-
The detecting device shall be configured with a resolution bandwidth of 30 kHz and a video bandwidth of approximately three times this value.

For frequencies with an offset of ( 6 MHz from the carrier frequency, and which fall within the relevant TX band:

-
The detecting device shall be configured with a resolution bandwidth of 100 kHz and a video bandwidth of approximately three times this value.

6.6.1.5
Requirement Reference

GSM 05.05 (ETS 300 577) [7] subclause 4.3, or 3GPP TS 45.005 [22] subclause 4.3.

6.6.2.2
Applicability (Phase 2+)

This test is applicable to equipment meeting the requirements of 3GPP TS 45.005 [22] subclauses 4.3 and 4.7.2.

6.6.2.2.5
Requirement Reference

3GPP TS 45.005 [22] subclauses 4.3, 4.7.2

6.6.2.3.5
Requirement Reference

3GPP TS 45.005 [22] subclauses 4.3.2 

6.7.5
Requirement reference

3GPP TS 45.005 [22] subclause 4.7.1

6.8.5
Requirement reference

3GPP TS 45.005 [22] subclause 4.7.2.

6.9.5
Requirement reference

3GPP TS 45.005 [22] subclause 4.7.2.

6.10.5
Requirement reference

3GPP TS 45.005 [22] subclause 4.7.2

7.1.5
Requirement Reference

3GPP TS 45.005 [22] subclause 6.1, subclause 6.5 and subclause 6.6.

7.2.1
Test Purpose

In 3GPP TS 45.003 [20] a Cyclic Redundancy Check (CRC) is defined for detection of erroneous Layer 2 frames or speech frames. For speech channels also additional error detecting capabilities using some soft information are needed due to DTX operation when no useful signal is transmitted to the receiver. This test verifies the reliability of the overall Bad Frame Indication (BFI) presented to the speech decoder and the Frame Erasure Indication (FEI) used on control channels. 

7.2.5
Requirement reference

3GPP TS 45.005 [22] subclause 6.4.

7.3.5
Requirements Reference

3GPP TS 45.005 [22] subclause 6.2.

7.4.2
Test Case

As a minimum, one time slot shall be tested on one TRX.

A test signal with normal GSM modulation shall be applied to the BSS RX antenna connector through a Multipath Fading Simulator as described in annex B.1, on the chosen time slot.

For circuit switched channels, except ECSD, the average signal level at the receiver antenna connector of a BTS shall be as specified in table 16.

For packet switched channels (GPRS and EGPRS) and for ECSD, the average signal level at the receiver antenna connector of a normal BTS for which the reference performance shall be met is specified in table 16a, according to the type of channel and the propagation condition. For the TI5 propagation profile used for testing GSM 900 and DCS 1800 pico BTS P1 the column headed "TU50 (no FH)" shall be used. For  BTS types other than normal, the levels specified in table 16a shall be increased by the values specified in table 16b. 

In all cases, the average signal level at the receiver shall be measured by taking the mean powers of the sum of the individual paths.

All TRXs in the BSS configuration shall be on and transmitting full power in all time slots.

For tests with TU50 (ideal SFH):

The BSS shall be hopping over the maximum range and number of ARFCNs possible for the test environment and which are available in the BSS configuration.

For TU50 (no SFH), RA250 (no SFH),  HT100 (no SFH) and TI5 (no SFH):

If slow frequency hopping is supported by the BSS, it shall be disabled. The test shall be performed for the specified ARFCNs. A test signal with GMSK modulation shall also be applied to the RX antenna connector on the two adjacent time slots at a static power level 50 dB above the reference sensitivity requirement specified in table 16of the chosen time slot over the useful part of the burst as defined in 3GPP TS 45.005 [22] for the MS. The content of this signal shall allow the receiver of the TRX under test to either be activated or to detect valid GMSK modulated GSM signals (as specified in the conformance requirement) on the adjacent timeslots for the duration of the test.

====================== UNCHANGED TEXT OMMITTED ===================================

7.4.5
Requirement Reference

3GPP TS 45.005 [22] subclause 6.2.

7.5.4 Complete conformance

====================== UNCHANGED TEXT OMMITTED ===================================

NOTE 2:
For TU 6 (ideal FH), TU3 (ideal FH)  and TU1.5 (ideal FH), sufficient decorrelation cannot readily be achieved between the channel propagation conditions for each frequency hopped on. The requirements in 3GPP TS 45.005 [22] for performance with TU1.5, TU3 or TU6(ideal FH) propagation condition cannot hence be tested and are thus absent in this test specification. They are inherently tested by TU50 (ideal FH) together with TU3 (no FH), TU 6 (no FH) or TU1.5 (no FH).

7.5.5
Requirements Reference

3GPP TS 45.005 [22] subclause 6.3.

7.6.5
Requirements reference

3GPP TS 45.005 [22] subclause 5.1.

7.7.3
Essential conformance

Test Environment:
Normal:
One TRX shall be tested.

Conformance Requirement
The RBER of TCH/FS Class II shall not exceed 2.0 %.

The BLER of E-TCH/F43.2 NT shall not exceed 10 % or BLER (or BER) of the highest supported data speed shall not exceed the values given in table 15..

The BLER of PDTCH/MCS-5 

or, if not supported, of  PDTCH/MCS-x 

with the next higher supported number x shall not exceed 10 %.

If TCH/FS is not supported the BLER of the tested PDTCH/MCS-1 to MCS-4 shall not exceed the values given in table 15.

NOTE:
This conformance requirement together with conformance to subclause 7.5 (Reference Interference Level) is sufficient to demonstrate compliance to 3GPP TS 45.005 [22] subclause 5.3 for all logical channel types.

7.7.4
Complete conformance

Test Environment:
Test Environment: 
Each TRX shall be tested

Conformance Requirement
The RBER of TCH/FS Class II shall not exceed 2.0 %.

The BLER of E-TCH/F43.2 NT shall not exceed 10 % or BLER (or BER) of the highest supported data speed shall not exceed the values given in table 15.

The BLER of PDTCH/MCS-5 

or, if not supported, of  PDTCH/MCS-x 

with the next higher supported number x shall not exceed 10 %.

If TCH/FS is not supported the BLER of the tested PDTCH/MCS-1 to MCS-4 shall not exceed the values given in table 15.

NOTE:
This conformance requirement together with conformance to subclause 7.5 (Reference Interference Level) is sufficient to demonstrate compliance to 3GPP TS 45.005 [22] subclause 5.3 for all logical channel types.

7.7.5
Requirement Reference

3GPP TS 45.005 [22] subclause 5.3

7.8.5
Requirement Reference

3GPP TS 45.005 [22] subclause 5.2.

7.9.5
Requirement Reference

3GPP TS 45.005 [22] subclause 5.4.

8.2
Test Case

a)
A test site fulfilling the requirements of ITU-R SM.329-7 [16] shall be used. The BTS shall be placed on a non‑conducting support and shall be operated from a power source via an RF filter to avoid radiation from the power leads. The method of ITU-R SM.329-7 [16] shall be used, except in any case where it conflicts with the present document.


Radiation of any spurious components shall be detected by the test antenna and measuring receiver (e.g. a spectrum analyser). At each frequency at which a component is detected, the BSS shall be rotated and the height of the test antenna adjusted to obtain maximum response, and the effective radiated power of that component determined by a substitution measurement. The measurement shall be repeated with the test antenna in the orthogonal polarization plane.

b)
The BTS shall be configured with one transmitter active, at its maximum output power on all time slots, on the specified ARFCNs. Slow frequency hopping shall be disabled.

NOTE:
It may be necessary to take steps to ensure that emissions from other transmitters which are not active do not influence the results. This may be achieved by, for example, equipping the BTS with only one TRX or by muting the outputs of the transmitters to a greater degree than otherwise required in 3GPP TS 45.005 [22].

c)
The measuring receiver shall be configured with a resolution bandwidth of 30 kHz and a video bandwidth of approximately three times this value. Peak hold shall be enabled. The received power shall be measured for frequencies with an offset of 1.8 MHz ( f < 6 MHz from the carrier frequency, and which fall within the BTS relevant transmitter band.


At each frequency at which a component is detected, the maximum effective radiated power of that component shall be determined, as described in step a).

d)
The measuring receiver shall be configured with a resolution bandwidth of 100 kHz and a video bandwidth of approximately three times this value. Peak hold shall be enabled. The received power shall be measured for frequencies with an offset of (6 MHz from the carrier frequency, and which fall within the BTS relevant transmitter band.


At each frequency at which a component is detected, the maximum effective radiated power of that component shall be determined, as described in step a).

e)
The BSS shall be configured with all transmitters active at their maximum output power on all time slots. If a TRX is designated as being a dedicated BCCH, it shall be allocated to RF channel M. All remaining TRXs shall be allocated in the following order; first to RF channel B, then to T, then distributed as evenly as possible throughout the BSS operating transmit band. Slow frequency hopping shall be disabled.


The measuring receiver shall be configured as defined in table 27. Peak hold shall be enabled, and the video bandwidth shall be approximately three times the resolution bandwidth. If this video bandwidth is not available on the measuring receiver, it shall be the maximum available, and at least 1 MHz. The received power shall be measured over the frequency range 30 MHz to 4 GHz, excluding the BTS relevant transmitter band.

Table 27: Spurious Emissions Measurements outside the transmit band

Frequency Band
Frequency offset
Resolution Bandwidth

30 MHz ‑ 50 MHz

10 kHz

50 MHz ‑ 500 MHz and outside the

relevant transmit band
(offset from the edge of the relevant transmit band)



( 2 MHz
30 kHz


( 5 MHz
100 kHz

500 MHz ‑ 4 GHz and outside the relevant transmit band
(offset from the edge of the relevant transmit band)



(2 MHz
30 kHz


(5 MHz
100 kHz


(10 MHz
300 kHz


(20 MHz
1 MHz


(30 MHz
3 MHz

At each frequency at which a component is detected, the maximum effective radiated power of that component shall be determined, as described in step a).

8.5
Requirement reference

3GPP TS 45.005 [22], subclause 4.3.

9.1
General

This clause describes the functions of the BSS which gain, maintain and release access to the radio link, the main objective being to provide a stable link for the higher protocol layers whilst hiding, as far as possible, the properties of the radiopath.

The detailed operation of these functions can be found in 3GPP TS 45.008 [23] and 3GPP TS 45.010 [24]. Some requirements are also found in 3GPP TS 45.002 [19].

9.2.1.5
Requirement reference

3GPP TS 45.010 [24].

9.3.1.5
Requirement reference

3GPP TS 45.002 [19] and 3GPP TS 45.010 [24].

9.3.2.5
Requirement reference

3GPP TS 45.002 [19] and 3GPP TS 45.010 [24].

9.4.1.2.5
Requirement reference

3GPP TS 45.008 [23], subclause 8.1

9.4.2.5
Requirement reference

3GPP TS 45.008 [23], subclause 8.2

9.4.3.5
Requirement reference

3GPP TS 45.008 [23] Annex A 3.1 e).

9.4.4.5
Requirement reference

3GPP TS 45.008 [23], subclause 8.2

9.5.5
Requirement reference

3GPP TS 45.010 [24] 

A.5
Detailed definition of error events

1)
Frame Erasure Ratio (FER):


The frame is defined as erased if the error detection functions in accordance with 3GPP TS 45.003 [20] indicate an error. For full‑rate speech this is the result of a 3 bit Cyclic Redundancy Check (CRC), for signalling the result of the FIRE code or other block code used. For data traffic the FER is not defined.

NOTE:
For full‑rate speech it would ideally be better if the Bad Frame Indication (BFI) is used as frame erasure indication since this is what is directly related to the subjective quality of the perceived speech. For the moment no requirements relate to the BFI, however, it is very difficult to assess what is subjectively the optimum combination of Frame Erasure Ratio (FER) and Residual Bit Error Ratio (RBER). This should therefore be avoided and it is essential that the BFI is optimized towards the ideal frame erasures independent of the processing to obtain it, and that the BFI is not biased towards BFI=0 or BFI=1.

2)
Residual Bit Error Ratio (RBER):


The RBER is defined as the residual Bit Error Ratio (BER) in frames which have not been declared as erased.

3)
Bit Error Ratio (BER):


The BER is the overall Bit Error Ratio (BER) independent of frame erasures or when erased frames are not defined.

B.1.1
Fading and multipath propagation simulator

A Multipath Fading Simulator (MFS) is needed to perform some of the tests on the receiver, to simulate realistic wideband multipath propagation over the mobile radio channel (i.e. the path between the base station and mobile station antennas). The following set of standard multipath propagation conditions, as specified by COST 207 and described in 3GPP TS 45.005 [22], are required:

1)
Typical Urban terrain (TU)

2)
Rural terrain (RA)

3)
Hilly terrain (HT)

In addition the MFS needs to a special multipath profile, designed to verify the equalization capabilities of the receiver:

4)
Equalizer (EQU)

The multipath profiles are used for a range of nominal vehicle speeds

GSM 900:
From 3 km/h to 250 km/h. The speeds 3, 50, 100 and 250 km/h are used in particular.

DCS 1800:
From 1.5 km/h to 130 km/h. The speeds 1.5, 50, 100 and 130 km/h are used in particular.

The details of the multipath conditions and the corresponding requirements on the MFS itself are to be found in GSM 11.10 (Mobile Station Conformity Specification).

The MFS is functionally a part of the BSSTE as described in this annex, but may physically be a separate piece of equipment.
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